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Political

“... the set of activities that are associated with the governance of a country,
state or area. It involves making decisions that apply to groups of members
and achieving and exercising positions of governance—organized control
over a human community.”

Health

“a condition in which someone or something is thriving or doing well.”

https://en.wikipedia.org/wiki/Politics

https://www.merriam-webster.com/dictionary/health



Bioengineers will. ..

Cure diseases.
Save environments.

Understand & fix broken
biological systems.

Design & build useful organisms.

Make doing the above easier.
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“The two fundamental principles of Rousseau's natural man are his natural, non-destructive
love of self (amour de soi meme), and pity/compassion for the suffering of others.”

http://en.wikipedia.org/wiki/Discourse_on_lnequality




Bioengineers will inevitably or accidentally. ..

Create diseases.

Destroy environments.

Misunderstand & abuse natural
biology & ecology.

Design & build harmful organisms.

Make doing the above easier.
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“Hereby it is manifest that during the time men live
= without a common Power to keep them all in awe,
* they are in that condition which is called War; and
such a war as is of every man against every man.
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In such condition there is no place for Industry,
because the fruit thereof is uncertain: and
consequently no Culture of the Earth; no Navigation,
nor use of the commodities that may be imported by
Sea; no commodious Building; no Instruments of
moving and removing such things as require much
: force; no Knowledge of the face of the Earth; no

&% account of Time; no Arts; no Letters; no Society; and
~  which is worst of all, continual Fear, and danger of
7 violent death;

.‘\“ :

~2 And the life of man solitary, poor, nasty, brutish, and
# short.”

— Hobbes, Leviathan

http://ontologicalstatus.blogspot.com/2011/03/what-does-hobbes-have-to-do-with-french.html

http://en.wikipedia.org/wiki/Leviathan_%28book%29 6



Social Contract

“a theory or model that originated during the Age of Enlightenment and usually
concerns the legitimacy of the authority of the state over the individual. Social
contract arguments typically posit that individuals have consented, either
explicitly or tacitly, to surrender some of their freedoms and submit to the
authority (of the ruler, or to the decision of a majority) in exchange for
protection of their remaining rights or maintenance of the social order.”
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https://en.wikipedia.org/wiki/Social_contract



“Third, the U.S needs Community
& Citizenship.The U.S. must
enable everyone to engage with
this (biological) technology and its
many uses to foster the best ideas
and to make sure they are
genuinely in the public interest.

Everyone in the country should be
trained to be literate in
biotechnology and the U.S. should
be building the diverse training
programs needed to grow the
interdisciplinary bioeconomy
workforce of the future.”

— Bioengineer Dr. Megan Palmer
testifying before US Senate March

2020 j

https://www.commerce.senate.gov/2 Ing-u-s-leadership-in-the-bioeconomy



What capacities should be available to all citizens!?

Jefferson to
Adams re:
“natural
aristocracy”
October 1813
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>DQ20831 I.1 Influenza A virus (A/Brevig Mission/l/1918(HINI)) polymerase PA (PA) mRNA, complete cds
ATGGAAGACTTTGTGCGACAATGCTTCAATCCGATGATTGTCGAGCTTGCGGAAAAAGCAATGAAAGAGT
ATGGAGAGGACCTGAAAATCGAAACAAACAAATTTGCAGCAATATGCACTCACTTGGAAGTATGCTTCAT
GTATTCAGATTTTCACTTCATCAATGAGCGAGGCGAATCAATAATCGTAGAATCTGGCGATCCAAATGCA
CTCTTGAAGCACAGATTTGAAATAATCGAGGGAAGAGATCGCACAATGGCCTGGACGGTGGTAAACAGTA
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TTGCTTAATGCGTCTTGGTTCAACTCCTTCCTCACACATGCACTGAGATAG
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Recipe for Destruction

By RAY KURZWEIL and BILL JOY
Published: October 17, 2005

AFTER a decade of painstaking research, federal and university scientists
have reconstructed the 1918 influenza virus that killed 50 million people
worldwide. Like the flu viruses now raising alarm bells in Asia, the 1918
virus was a bird flu that jumped directly to humans, the scientists reported.
To shed light on how the virus evolved, the United States Department of
Health and Human Services published the full genome of the 1918
influenza virus on the Internet in the GenBank database.
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This is extremely foolish. The genome is essentially the design
of a weapon of mass destruction. No responsible scientist
would advocate publishing precise designs for an atomic bomb,
and in two ways revealing the sequence for the flu virus is even

First, it would be easier to create and release this highly
destructive virus from the genetic data than it would be to build
and detonate an atomic bomb given only its design, as you

don't need rare raw materials like plutonium or enriched
N



1918 Flu and Responsible Science

he influenza pandemnic of 1918 1s estimated 0 have caused 50 million deaths worldwade; 675,000 in the

Unzted States. The reconstructiom of the 1918 virus by the synthesis of all eight suburets and the gereration

of mfectous virus are described on p. 77 of this issue,* and the sequences of the final three gene segments

of the virus are descrdad in a concurrent Natwre paper.t Predictably, but alarmingly, thas virus is mone

lethal to mice than are other influenza strains, suggesting that this property of the 1918 virus has been

recovered i the published soquence. The good news is that we non have the sequence of this virus, pechips
permitiing the development of new therapaes and vaccines to peotect against another such pandemmac. The concern is that
a terrorist group o 2 careless investipgaior could convert tis new knowledge into another pandenic.

Should the sequence of the 1918 virus have been publishad, given 2ts potential use by errorists? The dual-use nature
of biological information has been debatad widkly snce September 11, 2001, In 2003, a comnmattee of the US. National
Academses chaired by Gerald Fink considered this issue, weighing the benefits aganst the risks of restricting the
pubdlxcaton of such baologcl information. They outlined the tradeofl between erring on the side of prudence, thus
potentially hindering the progress of critical science, and erring on the side of &sclosure, thus potentially aiding
terroessts. The LS. Natiora! Science Advisory Boand for Baosecurity (NSABEB) was established 1o advise govermmental
agencies and the scientific community oa policies relative to public
dasclosure. This board has begun to deliberate, but the questions are
camplex, as typafiad by these papers on the 1918 vinus, It s reassuring
that the NSA BB was askad to corsider these papers befoee publication
and concluded that the scientific benefit of the future use of this
information far outweighs the potential risk of misuse. People may be
reassured that the system is working, because agencies repeesenting
the public, the scientific commun:ity, and the publishing journals
were imrvolved in the decision.

[ frmly believe that allowing the publication of thes information was
the coerect decsion in serms of both nitional security and public health.
I 1s impossahie to forecast how scientific observations ruight stimaualate
others to create new treatments or procedures o control future
pandemnics. For example, in the Natune article, sequenoe comparisans
suggest thiet the 1918 virus was genensted not by incremental changes
in the palymerase genes, but by the movernent of these genex in total,
from an avian source into a human influenza virus. The availability of these sequences will permit identification of
their avian onigin and should show wiy this particular set of genes was selected. Similarly, the results in the Science
article sugges:t that the cleavage of a protein on the surface of the 1918 virus, a step critical for virulent infection, may
occur by a previously unknown mechamism-—a hint that could lexd to new drags for inhibiting thes step and thus
peeventing future pandemnic eruptions

Influerza =3 haghly mnfectiows, and 4 new stran could sperad arounxd the world in a matter of moeths, :f not weeks, The
publzc needs confidence that the 1918 virus will not escape fromn research Zsbs. AlL of the described experiments were
doew in a Biosafety Level 3 laboratory, a begh-contasnment emvironment recommended by the US. Cemers for Discase
Caomntrol and Prevemntion and the Natioeal Institules of Health oo an interim basis, whose use shoukd become a permanent
requirernent for such experiments. Current evidenoe suggests that some avazlable drugs and possehle fiture vaccines
could suppress infections by the 1918 virus, Given the prospect of another natural influenea pandem:c, the recent
decision by the U.S. admimstration to stockpile antivirals for influenza trestment soems wise. Finally, although a
sequence of the 1918 virus has been determined and is highly virulent in mace, this may not de the specific form of
the virus that caused the pandemic of 1918, An article in the same issue of Natwe] repoets the existence of sequence
variation in a natural population of influerza virus; yet we have only ooe seguence far the 1918 pandemic strain, and
the reconstrucied virus descrbed in the Science articie was built into the backbone of a laboratory strain. Because a
pandemic infection is dependent on many unknown peoperties, there is no certainty that the reconstracted 1918 virus is
capable of caxsing a pandennc.

Phillip A, Sharp

Philip A Sharp is Irstitote Professor at the Massacdhusetts Institute of Technology, 77 Massachusetts Avenae, Cambridge, MAQ2739, USA
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AFTER a decade of painstaking research, federal and university scientists ) Save Article

have reconstructed the 1918 influenza virus that killed 50 million people A

worldwide. Like the flu viruses now raising alarm bells in Asia, the 1918

virus was a bird flu that jumped directly to humans, the scientists reported.

To shed light on how the virus evolved, the United States Department of

Health and Human Services published the full genome of the 1918

influenza virus on the Internet in the GenBank database.

This is extremely foolish. The genome is essentially the design
of a weapon of mass destruction. No responsible scientist
would advocate publishing precise designs for an atomic bomb,
and in two ways revealing the sequence for the flu virus is even
more dangerous.

First, it would be casier to create and release this highly
destructive virus from the genetic data than it would be to build
and detonate an atomic bomb given only its design, as you
don't need rare raw materials like plutonium or enriched

43/d/a/the_halfpipe_by_martybell.jpg
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AFTER a decade of painstaking research, federal and university scientists 3] Save Article
have reconstructed the 1918 influenza virus that killed 50 million people '
worldwide. Like the flu viruses now raising alarm bells in Asia, the 1918
virus was a bird flu that jumped directly to humans, the scientists reported.
To shed light on how the virus evolved, the United States Department of
Health and Human Services published the full genome of the 1918
influenza virus on the Internet in the GenBank database.

This is extremely foolish. The genome is essentially the design
of a weapon of mass destruction. No responsible scientist
would advocate publishing precise designs for an atomic bomb,
and in two ways revealing the sequence for the flu virus is even
more dangerous.

First, it would be casier to create and release this highly
destructive virus from the genetic data than it would be to build
and detonate an atomic bomb given only its design, as you
don't need rare raw materials like nlutonium or enriched

VACCINES

Synthetic Generation of Influenza Vaccine Viruses
for Rapid Response to Pandemics

Philip R. Dormitzer,'* Pirada Suphaphiphat,1 Daniel G. Gibson,?** David E. Wentworth,?
Timothy B. Stockwell,> Mikkel A. Algire,” Nina Alperovich,? Mario Barro,® David M. Brown,?
Stewart Craig,' Brian M. Dattilo,” Evgeniya A. Denisova,” lvna De Souza,' Markus Eickmann,®
Vivien G. Dugan,2* Annette Ferrari," Raul C. Gomila,"” Liqun Han,' Casey Judge,' Sarthak Mane,’
Mikhail Matrosovich,® Chuck Merryman,® Giuseppe Palladino,’ Gene A. Palmer,’ Terika Spencer,"®
Thomas Strecker,® Heidi Trusheim,® Jennifer Uhlendorff,® Yingxia Wen,' Anthony C. Yee,?
Jayshree Zaveri,? Bin Zhou,? Stephan Becker,® Armen Donabedian,® Peter W. Mason," John I. Glass,?
Rino Rappuoli,'” J. Craig Venter®*#

During the 2009 H1N1 influenza pandemic, vaccines for the virus became available in large quantities only after
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Virus Attenuation by Genome-Scale

Changes in Codon Pair Bias

). Robert Coleman,” Dimitris Papamichail,®* Steven Skiena,” Bruce Futcher,”
Eckard Wimmer,l‘{ Steffen Mueller*
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A group of academics, industry executives and security experts propose an oversight framework to address concems oviruses
over the security of research involving commercial DNA synthesis.
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EvDe . it Developed ~ Made
Nearly three-in-ten Americans believe o intentionally accidentally |
. naturally 1 | Not sure
COVID-19 was made in alab -
T All U.S. adults 23% 6% 29% NET | 25%
Male 23 7 30 22
Female 23 6 29 28
White 21 6 26 22
Black ekl 26 8 34 41
Hispanic 29 9 39 23
Ages 18-29 27 9 35 23
30-49 24 6 31 25
50-64 24 5 29 27
65+ 156 21 26
College+ 15 4 19 18
s COVID-19 a e
b' I . I 7 HS or less 27 8 35 32
1010ZICal weapon/
g P Rep/Lean Rep 30 8 37 24
Cons 31 8 39 23
Mod/Lib 26 7 34 27
Dem/Lean Dem 16 5 21 24
Cons/Mod Ry 27 2 )5 |
12315 20

https://www.pewresearch.org/fact-tank/2020/04/08/nearly-three-in-ten-americans-believe-covid-19-was-made-in-a-lab/ft_20-04-01_covidlab_01b/



Human Gene Editing Receives Science Panel’s Support

By AMY HARMON FEB. 14, 2017

.C
An influential science advisory group formed by the National Academy
of Sciences and the National Academy of Medicine on Tuesday lent its

support to a once-unthinkable proposition: the modification of human

embryos to create genetic traits that can be passed down to future
generations.

The advisory group endorsed only alterations designed to prevent
babies from acquiring genes known to cause “serious diseases and
disability,” and only when there is no “reasonable alternative.” The
report provides an explicit rationale for genetic research that the federal
government has avoided supporting until now, although the work is
being pursued in countries like Sweden and China.

Embryos being removed from cryogenic storage. An advisory group has endorsed the engineering of
human eggs, sperm and embryos only to prevent babies from being born with genes known to cause
serious diseases and disability. Universal Images Group, via Getty Images



123. If you think that big government interferes in your life too much NOW, just wait till the government starts
regulating the genetic constitution of your children. Such regulation will inevitably follow the introduction of
genetic engineering of human beings, because the consequences of unregulated genetic engineering would be
disastrous. [19]

124. The usual response to such concerns is to talk about "medical ethics." But a code of ethics would not serve
to protect freedom in the face of medical progress; it would only make matters worse. A code of ethics applicable
to genetic engineering would be in effect a means of regulating the genetic constitution of human beings.
Somebody (probably the upper-middle class, mostly) would decide that such and such applications of genetic
engineering were "ethical” and others were not, so that in effect they would be imposing their own values on the
genetic constitution of the population at large. Even if a code of ethics were chosen on a completely democratic
basis, the majority would be imposing their own values on any minorities who might have a different idea of
what constituted an "ethical” use of genetic engineering. The only code of ethics that would truly protect freedom
would be one that prohibited ANY genetic engineering of human beings, and vou can be sure that no such code
will ever be applied in a technological society. No code that reduced genetic engineering to a minor role could
stand up for long, because the temptation presented by the immense power of biotechnology would be
irresistible, especially since to the majority of people many of its applications will seem obviously and
unequivocally good (eliminating physical and mental diseases, giving people the abilities they need to get along
in today's world). Inevitably, genetic engineering will be used extensively, but only in ways consistent with the
needs of the industrial-technological system. [20]

https://partners.nytimes.com/library/national/unabom-manifesto-3.html



BREAKOUT
DOWN W/ DISEASE

What should bioengineers do so that all
infectious diseases are obsolete by 20307

Hint — Try Framestorm & Futures Wheel Skills



